drome (Stamatoyannopoulos et al., 1966a ; Kattamis and Chaidas, unpublished) .
The variation of the clinical picture in the patients with favism and the relation of the clinical symptoms to enzymic disturbances have not been thoroughly investigated yet.
In this communication, data on some clinical and biochemical aspects of favism in 506 patients are presented, in an attempt to elucidate some features of the disease that are still largely unknown or unexplained.
Material and Methods
The material includes 506 patients admitted to our hospital between the years 1955 and 1966. Data before 1962 were collected in retrospect from the hospital records. The 120 patients seen after 1962 were studied in detail.
The material was restricted to the 0-15 year agegroup. Attempts to identify a large number of cases of favism among adults were unsuccessful. Even in active general hospitals only isolated cases offavism were found. These patients were excluded from the present study in order to ensure a homogeneous group.
Favism was diagnosed only in the presence of clinical and/or laboratory findings of acute haemolytic syndrome after ingestion offava beans. Clinical signs were haemoglobinuria, anaemia, and mild jaundice. In the absence of gross clinical manifestations the diagnosis was based on haematological findings compatible with the presence of acute haemolysis. In this respect the presence of characteristic morphological changes of erythrocytes in peripheral blood smears proved helpful; these changes consisted of fragmented cells, spherocytes, and rarely burred cells (Fig. 1) .
Haemoglobin, haematocrit, reticulocytes, and bilirubin were studied by routine methods. G6PD activity was estimated quantitatively in 64 boys and 12 girls during the acute favic crisis. Enzyme levels were reinvestigated in 20 boys during remission, in addition 1963). Our standards for 130 normal children were 396+61, U./100 ml. packed red cells, with a range of 296-610 U. per 100 ml. packed red cells. Brilliant cresyl blue (BCB) decolorization test (Motulsky and CampbellKraut, 1961 ) was used, both for screening purposes and for evaluation of its effectiveness in detecting males deficient during crisis. Samples failing to decolorize in 80 minutes were considered suspicious; those decolorizing in more than 100 minutes were taken as evidence of deficiency. These criteria are slightly different from those used in some of our previous studies (Choremis et al., 1963b Detailed inquiries (Fig. 4) with high haemoglobin levels, while others were not admitted until after they had become severely ill. Fig. 4 (Table) . Unfortunately we were not able to re-examine these patients during period of rest.
Reticulocytes and G6PD Activity. During the crisis reticulocytes were always increased, indicating that the variation in G6PD levels in patients during crisis might have been associated with the degree of reticulocytosis. The relation between G6PD activity and the degree of reticulocytosis in 45 male patients is illustrated in Fig. 7 cates that the increase in G6PD activity was not always related to the degree of reticulocytosis; thus patients with low reticulocytes (10-15%) had high G6PD levels (80-110 U.), while others with high reticulocytes (15-25%) had low G6PD levels (0-40 U.). The absence of correlation was more evident in 9 completely deficient patients in whom the reticulocytes ranged from 6 to 25 0O.
Discussion
Favism is primarily a disease of childhood. The predilection for very young children aged 2 to 5 years is difficult to explain. It could be argued that the incidence of favism falls as the children get older simply because affected children avoid consuming fava beans after a haemolytic episode. If this were true all patients should have a haemolytic crisis on the first and all subsequent contacts with fava beans. Careful inquiries of 120 patients disclosed that only 25% experienced haemolytic crisis after the first ingestion of fava beans, and that most of them ingested beans at a later date, with no untoward effect. The remaining 75% had had their crisis unexpectedly, though they had ingested fava beans several times. Among these patients additional differences in susceptibility to fava beans were detected. In 10 children a second attack was reported, in 4 a third, and in 1 several attacks. Most of the deficient members of the latter's family, including females, were highly sensitive to fava beans (Kattamis, unpublished) .
Fava beans do not necessarily produce haemolytic crisis in all G6PD deficient individuals. In Greece the incidence offavism in 223 deficient males was 10-3%0 (Kattamis, 1967b) . Siniscalco et al. (1961) reported a higher incidence of favism (about 20%) among 121 deficient individuals in Sardinia. Thus, favism differs considerably from the haemolytic syndrome caused by drugs in Negroes deficient in G6PD. All sensitive subjects are known to develop a self-limited haemolytic syndrome after the administration of an adequate dose of primaquine (Tarlov et al., 1962; Beutler, 1965 (Davidson, Childs, and Siniscalco, 1964) , and two populations of erythrocytes-one normal and the other deficient (Kattamis, 1967a In female homozygotes the increase in G6PD activity is supposed to be similar to that of male hemizygotes; in heterozygotes it varies greatly, depending not only on the proportion of deficient young erythrocytes but mainly on the proportion of normal (old and young) erythrocytes which are not haemolysed. The normal G6PD activity found in 2 of the severely anaemic female patients is not surprising; it could be explained even in the presence of only a small percentage of normal cells, since during crisis, when all the old deficient cells are destroyed, the measurable activity depends on young deficient erythrocytes, on all normal unhaemolysed old cells, and on an increased number of normal young erythrocytes with a very high activity. Considering the G6PD activity and reticulocytosis observed during acute crisis it would be possible in certain instances to distinguish between a heterozygote and a homozygote female. Most female heterozygotes are expected to have enzymic activity above the level found in male hemizygotes during crisis, i.e. more than 350/0 of normal mean.
The increase in enzyme activity during crisis of the small percentage of G6PD deficient individuals who are sensitive to fava beans, may be associated with differences in the absorption or the metabolism of the noxious agent, resulting in an increase of its concentration in the blood. Similarly, the high incidence of favism in May may be related to differences in the nature or the concentration of the noxious agent in fresh fava beans. Similar differences may also exist in fresh beans at different stages of ripening.
Unlike Sansone et al. (1958) , we found no case of favism after inhalation of pollen from the fava plant. The low incidence of the disease in March, when plants are in blossom, is additional indirect evidence that inhaled pollen does not commonly precipitate favism in this country.
The preponderance of males in this series is easily explained by the sex-linked character of the enzymic defect in G6PD deficiency, which is fully expressed in males. Nevertheless, unpublished observations on mothers of males affected by favism, who had ingested fava beans at the same time as their children, suggest that a considerable percentage of these mothers develop a mild compensated haemolytic syndrome which escapes diagnosis. Thus, the 6.2:1 male:female ratio is apparently not the real one, but only that of the selected, severe, hospitalized cases (Kattamis and Chaidas, unpublished) .
Mild clinical illness after the consumption of fava beans has been previously noted by Italian authors, but until now its incidence and laboratory features have not been fully defined.
In the present series the haemolytic process was rapid; in 81 00 of the patients the haemoglobin dropping to very low levels usually two to four days after the ingestion of fava beans. It is of interest that in 6 out of 8 patients with a low rate of haemolytic process, haemoglobin was kept above 6 g./100 ml., haemoglobinuria was not apparent, and the whole syndrome was self-limiting.
Jaundice was as a rule very mild, except in two cases where bilirubin levels exceeded 15 mg./100 ml.
All patients except one, examined during a period of rest, showed a total or nearly total absence of enzymic activity, ranging from 0-10°' of the normal These values correlate well with G6PD activity found in most of our male patients during crisis; the increase in enzyme activity should be related most probably to the percentage of young erythrocytes. However, the degree of reticulocytosis in 45 male patients showed no direct relation to G6PD activity levels (Fig. 7) . This was more clearly demonstrated in 9 patients with a complete absence of enzymic activity in whom the reticulocytes ranged from 6-25%. All these patients also had haemoglobin levels below 6 g./100 ml., suggesting that most red cells were young.
These findings indicate that in Greeks with the severe Mediterranean type of deficiency, G6PD activity in young erythrocytes varied greatly, and might be completely absent in some cases. This observation stands as further indirect evidence that, in Greece, the severe Mediterranean type of de- ficiency is heterogeneous (Kirkman et al., 1965) . 
Summary
Clinical aspects of favism were studied in 506 patients aged 0 to 15 years, and detailed haematological and biochemical investigations were performed in 120 of them.
Favism affects mainly children aged 2 to 5 years. The male: female ratio was 6-2:1 (436:70). It occurs throughout the year, with a peak in May, after the ingestion of either fresh or dry fava beans, but not after inhaling the plant's pollen.
The haemolytic syndrome was severe even in females. 30% of the patients were admitted with Hb below 4 g./100 ml.; levels as low as 1 8 g./100 ml. were noted. The mortality rate was reduced to zero after proper treatment. Only 5 % of patients had a self-limiting attack. On remission a total or nearly total G6PD deficiency was detected in all patients but one. During the crisis, an increase in G6PD activity ranging from 10-35% of the normal mean was observed, which was attributed to the overproduction of young erythrocytes.
In a good number of cases the increase of enzymic activity was not proportional to the degree of reticulocytosis, indicating that in deficient reticulocytes G6PD activity may range from 0 to as high as 35% of the normal mean. These differences in the activity of deficient young erythrocytes favour the hypothesis that G6PD deficiency in Greece is heterogeneous, and offer an explanation for the variations observed in the severity of the haemolytic syndrome.
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